New automated measurement of formalin induced paw | icking in rats
by LABORAS™ system
Krisztina Sz. Kordas *, Kornél Galgéczy *, Ronald J.A. Bulthuis
GEDEON RICHTER LTD. Arnold Schekkerman ™ and Csilla Horvath *

‘Dept. Neuropharmacology, Gedeon Richter Ltd. Budapest 10. P.O.Box 27, H-1475 Hungary;
“Metris b.v., 2130 KA Hoofddorp, P.O.Box 3023, The Netherlands

()

Background Results |. Comparison between scores
Formalin test is a widely used method to measure an algesic effect.
Injection of formalin into one hindpaw of rats elici ts behavioural signs of
pain, such as licking of the paw. Our goal was to r  eplace the traditional
and time consuming observational work of humans by an automated 140 aChsel s 160 7 - observerl
method. A special new algorithm was designed for LA  BORAS™, an 20 I observer2 140 7 observer2
automated system to measure and analyse rodent beha  viour, allowing ©100 1 B REEEE) @120 ~S- observer3
parallel observation of 4-8 rats. 2 80 g 4y J&k :meanombs
First, we compared the LABORAS™  measurement and observers’ > 601 +L"§$ngrs = A\
scores and then we determined ED  of several well-known compounds. % 40 - REaCAEORES % gg
Methods 2N 2]
Rats were pretreated orally just before formalin inj  ection with four 0 0 Bl
different treatment (at least 3 animals in each gro  up). After pretreatment 1 2 3 456 7 8 9101112 1234567 89101112
all rats were injected with 50 pl 2.5% formalin in the right hind limb 5 min periods 5 min periods
dorsally and observed by the LABORAS™ equipment and, at the same
time, recorded on video from the side of cage for a  t least 30 minutes
following the injection. To improve the visibility o f rat when facing away Fig. 1 Comparison between LABORAS™ formalin Fig. 2 Comparison between LABORAS™
from the camera, two mirrors were placed beside and behind the cage. test and observers’ scores after pretreatment with formalin test and observers’ scores after
The duration of experiments was between 30 and 60 mi  nutes. saline p.o. (n=3-3). *p<0.05 t-test LABORAS vs pretreatment with vehicle p.o. (n=3-3).
For pharmacological validation we measured the time spent with licking mean of observers
after the administration of different compounds wit h known analgesic
effect belonging to different classes regarding the ir mechanism of 120
action. 120 —S- observerl -5~ observerl
Formalin injection into hindpaw produces a characte ristic biphasic curve 100 observer2 100+ observer2
of pain related licking behavior. First phase (0-10 min) represent acute @ 5 —S- observer3 0 - -6~ observer3
pain. while second phase (15-25 min) reflects perip  heral activity. g 80 —&— mean of obs —- meanaofobs
) . ) 4
Statistical analysis S 60 i & oS & ~*-LABORS
Data are presented as means #* SEM. Statistical comparisons between £ 4 40
mean of observers and LABORAS™  data were performed using unpaired £ \ I 1 1
t-test at each interval (Instat, GraphPad, San Dieg o, USA). Significance 207 = 2 &
was considered at 0.05 level 0+ 0-
* indicates p<0.05).
I(n pharmaczlogica)l validation analysis of variance (ANOVA) with post 1284680687 0H0 DR 1 2 3 4 5 6
hoc Tukey-test (Instat, GraphPad, San Diego, USA) was us  ed to compare 5 min periods 5 i periods
the effect of different drugs between the groups.
Asterisks (*,** and ***) indicate p<0.05, p<0.01 a nd p<0.001, respectively. Fig. 3 Comparison between LABORAS™ formalin Fig. 4 Comparison between LABORAS™
test and observers’ scores after pretreatment with formalin test and observers’ scores after
Results Il PharmaCOk)Elical Validation ineffective RG compound p.o.  (n=3-3). g;'etreatment with 1 mg/kg MK-801 p.o. (n=3-
ine VK801
wmmm& ninprevearent (F10:40) Results |.
o w EDj= 04ngkgpo. Individual experiments were evaluated by LABORAS™ a nd three
120 17 T observers. The analysis of LABORAS™ and observers’ scores were
F 10 L '%%:26"‘3"‘95'0 g compared. After pretreatment with saline no signific ant difference could be
g EDyy=20 mgkgsc. J_‘ S gbserved between L.aboras data and mean of observers’ scor_es_e_n each
g :9 gm I intervals except 6th interval where the difference reached the significance
2 o g EDy= 03nmgkgp.o. = level (Fig. 1).
§ = * é In the measurement of vehicle, RG compound or MK-801 no significant
é Ly z o g ® difference could be determined at all between LABOR  AS™ data and mean
p3) 4 5 - *:* L85 of observers’ scores
o i B ® : i (Fig. 2, 3 and 4).
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Fig. 5 Phi (0-10min) Phil (15-25min) Fig. 6 RL@H3) gz Results II.
For pharmacological validation we measured the time spent with licking
Lacosarride (SPMI927) Pregabelin after the administration of different doses of comp ~ ounds. We determined
30 minpretreatment (=101 ) w D (=219 ED, in the 1%t and 2" phase (mg/kg) of the opioid agonist morphine s.c.
= (Fig. 5), the channel blocker type NMDA antagonist MK-801 p.o. (Fig. 6), a
10 120 glycine site NMDA antagonist lacosamide i.p. (SPM-927 ) (Fig. 7), and a
10 [ - = —LMPQ calcium channel antagonist pregabalin p.o. (Fig. 8).
Ew EDy=89mghgip %m The results of LABORAS™ formalin test were in accor  dance with previous
& |1 § ol DeSingigpa I findings.
e = 138mykgi £on 2 N N
£, £o o Discussion
g = . % © i Evaluating the LABORAS™ formalin result and observers’ scores data we
= 01— = g o X Jokk can find that the difference between observers and Laboras is not higher
01— E — 2 than it can be measured between observers alone. Th e highest difference
0 . can be found at the descending part of the 2 " phase. This is the part of
Y gdo &Y V8 €U vV 8k vV 826 pain related licking behavior where animals are lic  king their paw frequently
.7 Phi (0-10min) Phil (15-25min) Fig. 8 Pri (0-10min) Phil (15:25n) for short time.
There is a possibility of a small systemic error ma  de by LABORAS™ or by
observers, as well. Probably, the longer reactiont  ime of humans can make
Conclusion such difference. The difference is small and seems not to disturb reliable
No significant difference could be observed between LABORAS™ new formalin software and assessment of inhibition by a drug which was the ma___in goal of the test.
observers’ scores. Furthermore, we measured differ  ent compounds and calculated ED  in 1st and
2nd phase in rat formalin test. " : ™
Thel calculated ED ., values measured with LABORAS formalin test are inag  greement with previous g - E:gﬂ;e%sh:?)%?)ﬁﬁfirm
findings. with the home-cage
Our conclusion is that LABORAS™  new formalin software provides a fast and reliable measurement B_ system.
to assess the effects of analgesic compounds.




